Tissue invasion by Pneumocystis carinii: a possible cause of cavitary pneumonia and pneumothorax.
Pulmonary cavitation and pneumothorax may complicate severe cases of Pneumocystis carinii pneumonia. Both complications likely result from tissue necrosis, although how such injury occurs is unknown. To investigate mechanisms of tissue destruction in P carinii pneumonia, histochemical, immunocytochemical, and electron microscopic studies were conducted in pulmonary wedge resections or autopsy specimens from patients with the acquired immunodeficiency syndrome (n = 7) or leukemia (n = 2). Tissue invasion, defined as Pneumocystis organisms in the interstitial compartment, was present in eight of nine cases. Organisms were found in alveolar septa (eight cases), pleura (six cases), and vessel walls (two cases). All cases with tissue invasion exhibited regional necrosis as well as extensive invasion of apparently viable parenchyma. Pulmonary cavitation occurred in seven of eight cases with tissue invasion, and six of these patients developed pneumothoraces. Despite extensive tissue invasion and necrosis there was little host inflammatory or stromal response. Ultrastructurally, both the tissue-invasive and intra-alveolar organisms were predominantly of the trophozoite form; they were present in much greater numbers than suggested by routine silver stains (which detect only cysts). Immunocytochemical techniques, which detect both trophozoite and cyst forms, were much more sensitive than silver stains. These results indicate that extensive tissue invasion by P carinii can occur in severe P carinii pneumonia. We hypothesize that such invasion is an important step in the development of pulmonary necrosis, cavitation, and pneumothorax.